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Abstract of JP2001235718 
PROBLEM TO BE SOLVED: To provide a 
method of recycling a liquid crystal panel and a 
system for the recycling process by which a 
liquid crystal panel can be efficiently 
processed, the effective components in the 
liquid crystal panel can be recovered at high 
yield, and discharge of harmful substances 
accompanied by the process can be 
decreased. SOLUTION: The liquid crystal 
panel to be processed is sent to or put into a 
supercritical reaction chamber 13 in a 
supercritical reactor 8 without separating 
plastics or metals. The liquid crystal panel is 
decomposed and dissolved by a supercritical 
fluid in the supercritical reaction chamber 13. 
The decomposed and dissolved product in the 
supercritical fluid is sent to a solid trapping 
chamber 15 where a solid component 1 in the 
liquid crystal panel is recovered. Further the 
temperature of the product is decreased by a 
cooling device 18 and the product is sent to a 
solid trapping tank 19 where a crystallized 
solid component 2 in the liquid crystal panel is 
recovered. Then the pressure of the product is 
reduced to the atmospheric pressure through a 
high-pressure controlling valve VI and the 
product is sent to a separation tank 21 , where 
a solid component 3 in the liquid crystal panel 
is crystallized while the liquid crystal and the 
synthetic resin material in the liquid crystal 
panel are separated into phases of a solvent, 
solvent-soluble liquid component, solvent- 
insoluble liquid component and gas 
component and each component is recovered 
as a material for recycling. 
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(54) METHOD FOR RECYCUNG TREATMENT OF UQUID CRYSTAL PANEL AND SYSTEM 
FOR RECYCUNG TREATMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method of 
recycling a liquid crystal panel and a system for the 
recycling process by which a liquid crystal panel can be 
efficiently processed, the effective components in the 
liquid crystal panel can be recovered at high yield, and 
discharge of harmful substances accompanied by the 
process can be decreased- 

SOLUTION: The liquid crystal panel to be processed is 
sent to or put into a supercritical reaction chamber 1 3 in 
a supercritical reactor 8 without separating plastics or 
metals. The liquid crystal panel is decomposed and 
dissolved by a supercritical fluid in the supercritical 
reaction chamber 13. The decomposed and dissolved ^ 
product in the supercritical fluid is sent to a solid 
trapping chamber 15 where a solid component 1 in the 
liquid crystal panel is recovered. Further the 
temperature of the product is decreased by a cooling 
device 1 8 and the product is sent to a solid trapping 
tank 1 9 where a crystallized solid component 2 in the 

liquid crystal panel is recovered. Then the pressure of the product is reduced to the 
atmospheric pressure through a high-pressure controlling valve VI and the product is sent to a 
separation tank 21. where a solid component 3 in the liquid crystal panel is crystallized while the 
liquid crystal and the synthetic resin material in the liquid crystal panel are separated into 
phases of a solvent, solvent-soluble liquid component, solvent-insoluble liquid component and 
gas component and each component is recovered as a material for recycling. 
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CLAIMS 



[CtaMa}] 

[CUm 1] The Gqiid crystal pand and supercritieal solvent which should be processed h the 
supercritical reactor which ia the recycle art of a 6quid crysUl panel and can create a 
avperoritical place are suppfied heating pressurization of the insido of tNa supercritieal reactor 
is carried out and the abewe-mentiened supercritieal aolvent is made into supercritieal fluid By 
Ma si«ereritieal fluid By dssssenMni the above-mentioned Squid crystal panel, dssdving. and 
cooGrV and deoompressan the product The recycle art of tfie Gquid crystal panel characterized 
bf depositait the metal component in a Squid crystal panel etc and separattng the Squid crystal 
and the syirthetic-resin inpeAent ai this liquid crystal panel as a low mdecUar wetiht 
compoml etc, and obtMwii the recyd^le matter. 

[CUm 29 The above-ment i oned Squid crystal pand is the recycle art of the Squid crystal panel 
accon&u to claim 1 which b pound is mixed and distrOHfted by the supercritieal solvent is 
pressurized by the critical pressure, and is suppSed in the ebeve men ti oned supercritieal 
reactor. 

[Claim 3] It ia the recycle art of the Squid crysUl panel aeeerdng to claim 1 which the above- 
mentioned supercritical solvent b pressvized by the critical pressu-e. and is supplied to the 
above-mentioned supercritical reactor by sunplyint the above-mentioned liquid crystal panel 
(Srectly in a supercritical reactor. 

[Clwn 4] It b the recycle art of the Sqiad crystal panel accordini to claim » which the above- 
mentioned Squid crystal pand which should carry out processing is the liquid crystal separated 
from the Squid crystd p«iel. including a dreuH base, and the above-mentioned supereriticd 
solvent b pressvized by the critical pressure, and is suppSed to the above-mentioned 
supercritical reactor. 

[Claim 5] A supercritical solvent is the recycle art of the liquid crystal panel according to claim 1 
to 4 wNch is water. 

[Claim 6) The maner collected from the above-tnentioned liquid crystal panel is the recycle art 
of the liquid crystal pand according to claim 1 which is an indium. 

[Claim 7] The recycle art of the liquid crystal panel according to claim 1 to 6 which collects the 
components which do not decompose and dissolve in the above-mentioned supercntical fUd 
vrithin a svpercHtical reactor, cods the above-mentioned product below to critical temperature, 
collects metal components etc.. decompresses to atmospheric pressure after that, and was 
made to carry out separation recovery of a gas component advent insoluble liquid component, 
solvent and solvent meltable liquid component and the solid-sUte component 
[Claim 8] The liquid crystal pand which it is prepared in the si«>ercr<tical reactor which is the 
recycle processing system of a liquid crystal pand. and can create a supercritical pbce. and 
should be processed, and the supercritical reaction chamber vAvch contains a supercritical 
solvent The heater which warms this supercritical solvent to high pressure pumping and critical 
temperstire which pressurize the critical pressure so that this supercritical solvent may be 
made into supercritical fluid The condensator which a liquid crystal pand is disassembled and 
dssolved by supercrrticd fluid in tiie above-mentioned supercritical reaction dumber, and cods 
the product The recyde processing system of the liquid crystd panel characterized by providing 



the so6d-stste uptake tub which collects the metal components in the Btaiid crystal panel which 
deposited below with criticd temperature etc and the separation tub which decompresses a 
product and collects the fiqwd crystd and the synthetic-resin ingredients in a liquid crystd panel 
as a bw moiecubr weight compound etc. bdow to the criticd pressure. 
[Cbim 9] The recycle processing system of the Squid crystal pand acconfing to claim S which 
has the grinder which grinds the above-mentioned Squid crystal panel, the slurry tark <fispersedly 
mixing and made into a slurry to the Bqiiid crystd pand which had the si9«rcriticd solvent 
ground, and the htgh-presstre slurry punp which pressurizes the critical tprttsun and euppSes 
this slurry to the above-mentior>ed supercritical reactor. 

(Claim 10] The above-mentioned supereriticd reactor and a supercritical reaction chan4>er are 
the recycle processing system of the Squid crystal psr^ accorcfing to cbim 8 which has the 
Ngh-pressure fluid pump which b formed possible [ closing motion ] so that the <firact ShVply of 
the above-mentioned Squid crystd pand can be carried out pressurizes the criticd pressure 
and suppSes a stoercriticd solvent to the above-mentioned supercritical reactor. 
(CWm n] The recycle processing system of the liquid crystd pand according to ddm 9 whbh 
has further the Wgh-pressure fluid pump which pressurizes tiie critical pressure and sivpSes a 
Ei«mreriticsl solvent to the above-mentioned supercritical reactor. 

[Claim 12] The recycle processing system of the liqdd crystd panel accordng to cbim 8 to 1 1 
wiUi which the s<*d-state uptake room which coOecto the meUl component wWch does net 
decompose and dbsdve in the above-mentioned supercritical fluid minerd matter, etc. b 
prepared in the ebove-mentioned sui>ercritical reactor. 

[Claim 13] The recycle processing system of the liquid crystal panel according to claim 8 with 
which ch*i*ng ****** for carrying out chinning ***♦ of the product b prepared b the above- 
mentioned supercritied reactor. 



[Transbtian dorte.] 
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DETAILED DESCRIPTION 

[DetaSed Description of the bivention) 

toooi] 

[Field of the hvention] This inventJOh processes a liquid crystal panel. i**ierB discharce of 
hsmifii matter b reduced. (isassenMes liquid crystal and resin into a harmless low molectxiar 
weight compouryJ as if the useful metal in a Gquid crystal panel and glass are collected, and 
rebtes to the recycle art and recycle processing system to collect 

[0002] The liquid crystal (fisplay is used widely as dispby devices, such as cun-ent. a not^)ook 
sized personal computer, a video camera, a ceDutor phone, a calculator, and a clock. 
Futhemioro. « recent years, development of an nside-of-a-house external use large-sized 
liquid crystal display, a liquid crystal television, etc. progresses, and the sppGcation and a volume 
are very Urge. These liquid crystal displays are in the present condition that it is dscarded by 
fukn, the Cfe. or mold delay of the device to which the Bquid crysUl display besidee faSure of 
the Bquid crystal display itself is connected, and the huge amount is discarded annually. 
[0003] The outline of the TFT (Thin Film Transistor) method color Uquid crystal (fisplay for 
personal computers is shown in draw ing .4 as an example of the configiration of a lic^d crystal 
display. The plastics chassis in drawing Ot). a lamp (32). a bmp reflecting plate (33). A lamp 
cover (34). a diffusion sheet (36). and (39) A prism sheet (37) and (38) Although it reuses by the 
reuse as components and a light guide plate (40) ar>d a reflective ^et (41) can reuse a Bquid 
crysul dispby as a resource by dissolving and cbssifying Approaches enclosed with the liquid 
crysUl panel (35) which constitutes the body of a liqwd crystal dispby. and iU interior, such as 
liquid crystal and a circut base (42X are in dw situation which u not estaUbhed 
[0OO4] The cross-section schenwtie dbpvn of an esample of the electroehronwtic dbpby panel 
of a TFT method used widely now b shown in fIrewringS . A liquid crysUl panel (35) pastes up 
color filter base sheet gbss (43) and TFT base sheet glass (44) by the seal resin (45) of an 
epoxy system, encloses the spacer (47) made of GqimI crystal (46) and acryfic resin writh the gap. 
and is constituted. The pobrizing ptete made of aorylie resm (48) has pasted the single-sidod 
field of color fitter base sheet gbss (43). and the transparent electrode (SO) conUinint red blue, 
reen. the color fater (49) that consbta of bbok color material, and the orientotion film to which 
orientation of the liquid crystal b carried out b Instaled in the field which touches liquid crysUl. 
Moraover. the pobrinng pbte made of aeryBc resin (51) has pssted up abo Bee the single-sided 
side of TFT base sheet gbss (44). and the transparent ebetrode (S3) containint the orientation 
film and TFT (52) b Instaibd in the field which touches liquid crystal. 
[000$) The above-mentioned transparent ebetrode OTO) (SO) and (S3) So that TFT (52) may 
teneraDy be constituted in aerylie conductive resin It b produced kside. to met^. such as high 
added value useful metals, such as rare metab, such as an indium, and molybdenum, a tantalum, 
and noHe metab. titanium, aluminum, tin. a twigsten. manganese, and germanium, and a pan as it 
is When dscvded, metals, sudi as cfiromium wMch becomes harmful to an environment, an 
arsenic, bad eadhuum. and a gallium, exist Moreover, although it divides roughly and a 
pneumatic liquid crystal, a smectic liquid crystal, and a ferroelectric liquid crystal are used as the 
above-mentiofied fiqiad crystal, as for all of those matter, the benzene ring and the cyclohexane 
rmg which were embelKshed with the straight ch«n alkyl group or the cyano eroi4> having the 
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panel etc. are dissolved and collected, and the liquid crystal in a liquid crystal panel is 
dlsassen^led into a harmless low molecular weight compound, the recycle art and recycle 
processing system of a liquid crystal panel using the supercritical fluid characterized by 
deconvosing and collecting the resinous principbs in a liquid crystal panel brther to the bw- 
molecular organic compourxl which constitutes each resin are offered, and the above-mentioned 
technical problem is solved. 

[W13] In addition, in this invention, as a supercritical solvent means the solvent for making a 
supercritical condition and it is shown in drawing 6 . even if it is in a condition which is slightly 
less than such critical temperature besides the so-called supercritical conditjon which exceeded 
critical temperature and the critical pressure on the temperature-pressure (^ase diagram as a 
supercritical condition and supercritical fluid, and supercritical fluid, and the critical pressure, a 
supercritieal conditJoa the subcrittcal state which has the same capacity as supercritical fluid, 
arvd a subcriticBl fluid shaD be included on the solubility to reactivity ar>d the matter. 
[0014] Water is explained to an example about the property of supercritical fluid. Generally the 
(fissolution rate and solubility to a solvent of the matter increase to temperature. Therefore, as 
compared with the solvent of a room temperature, the dissolution rate and solubility to a solvent 
of the matter become large in the SLpercritical condition in a hot condition as compared with the 
solvent of ordinary temperature. Drawing 7 shows the relation between a pressure and the 
dielectric constant of water about some temperature. A dielectric constant is an index which 
shows the polarity which the matter has here, and it turns out that the polarity of water 
becomes brge by enbrging a pressure and considering as a supercritical condition. Thus, in 
supercritical fluid with a brge polarity, the dissokition rate and solubility of the matter become 
[ a (^electric cortstant ] large peatly about both metal metalkrgy group oxide and organic 
compound. 

(0015) Drawing 8 shows a pressure and the rotation of the ionic product of water about some 
temperature. The ionic product of water is a product of underwater hyd^gen ion cortcentration 
and hydroxide-ion concentration, and is enbrging a pressure and considering as a supercritical 
condition here, and the ionic product of water becomes large. Thus, in supercritical fUd writh a 
large ionic product in order that » hydrogen ion may work as an acid and the hythvxide ion may 
work at akai. the dissolution rate of a metal metallurgy group oxide and sokibiGty become brge. 
[0016] Moreover, generally various kinds of reaction rates increase exponentially to temperature. 
Therefore, in the supercritical con<Stion which b m a hot condtion as ccmpsred with the solvent 
of a room ten^rature. it happens at high tpeed as compared with the case where various kinds 
of reactions are ortfnary temperature. As (urthermore shown in drawing 7 . the polarity of water 
becomes brge by enbrginf a pressure and considering as a supercritical condition, and in such 
supercritical fluid the reaction rate of ion-reactions, such as a hycMysis reaction of resin or 
the organio substance, becomes large. Moreover, in order that the ionic proAict of water may 
become brge by enbrging a treasure Kke dmangi and considering as a supercritical eondition. 
arMl the reaction rate of an ion-reaction may become large into such supercritical fkiid. and abo 
a hydrogen ion may work as an acid and the hydroxide ion may werii as alkaK. the reaction rate 
of both of add caUlyzed reaction and aliaB catalytic reaction becomes brge. 
[OOt^ When a liquid crystal panel exisU in the stvercritical fkad which has ti)e description which 
was described above, most meUl oomponenU contMning high added vahw useftjl metab. such as 
an imSum contained in a transparent etoctrede or TfT. wSi be dissolved in supercritical fluid. 
Moreover, the straight chwn afliyl pt»up and cyano group which embellish association of -COO- 
of the intramoteeubr. -CH=CH-. -CH2CH2-. etc.. the benzene ring, and a cyctohexane ring 
cleave by reactions, such as hydrolysis and a pyrolysis. further, the benzene ring or the 
cyclohexane ring itself is quickly decomposed into the low-moleculsr organic compound which 
makes the benzerte ring or a cyck>hex8ne ring a frame, and the liquid crystal in a liquid crystal 
panel is dissolved in it by supercritical fluid. It will decompose into the low mdecubr weight 
coRipourtd which constitutes resin altogether out of supercritical fkiid quickly, and acryGc. such 
as a pobrizing plate in a Squid crysUl panel, a resin seal, a spacer, and 8 transparent electrode, 
and epoxy system resin win dissolve into supercritical fhod. Decomposition by supercritical tkM. 
such as inorgsnie subsUnees. such as color material eonUined in color filter base sheet glass. 



basic structure of the shape of a straight chrin connected with association of -C00-. -CH=CH- 
. and -CH2CH2-. and having toxicity about some liquid crystal b known. Moreover, generally the 
Bqwd crystal <fispby tnxcs and uses two or more Gquid crystal matter. 

[OOOffl Collect in recycle processing of a liquid crystal panel in a transparent eb et rode. ttw rare 
metal contained in TR. noble metab. and the condhion that lugh added value usefU metal 
c ompono i ts. njch as an indun. are especuDy reusabb. Disassemble Bquid crystal nto the 
harmless low molecular weight compourvj which can be <fiscarded or reused Decompose 
resinous prin c ipl es , such as a polarizing pbte. seal resm. a spacer, and a transparent electrode, 
into the harmless low molecular weight compound which can be (fiscarded or reused. Although to 
collect in the state of the condition of the sheet gbss wftich can reuse gbss. such as color fSter 
base sheet glass and TFT base sheet gbss. or a gbss caret is demanded, it cannot be said that 
these matto^ are erwugh Obd with the approach of the conventional liquid crysUl panel wtuch 
carries out the following. 

[0007] It redbimed bnd from the fiqiad crysUl pand untd now. or it has been processed by 
mcineration. By the approach of processing a liquid crysUl panel by recbmstion. in order to 
<Sseard without collecting the useful component which ensU in a liquid crystal panel. i.e.. a rare 
metal, noble meUb, and resinous principlos. it becomes a problem from a viewpoint of resouve 
reuse and a depbyment The soil poOution by the liquid crysUl and the heavy meUl compound 
which flow out of the Bquid crysUl panel from which it recbimed brtd is abo a big problem. A 
liquid crysUl panel is put into the conUiner of corrosion resistance, and although the approach 
from which it reclaims land to the abandoned mine of a mine is also taken, it cannot be said as 
fundamental processing of a Equid crystal panel 

[(NXKI] Since it bums without coOeeting enough the useful componenU wfiich exist in a Bquid 
crystal dbplay by the approach of incinerating and processing a liquid crysUl panel it becomes a 
problem from a viewpoint of resource reuse and a deptoymerrt. and also it b a problem to 
gencraU the harmful matter wfiich contains dioxin at the time of combustion. 
[0009] although the method of suppress generation of harmM matter, such as dioxirv and coOact 
a zinc oxide, a metal melting kjmp, end slags by mix a liquid crysUl panel with steel manufacture 
dust coal. etc. in the furnace of a high temperature service 1000 degrees C or more, and bum 
be also propose, en order to use that a processor become very brge-scale and coal for a 
combustion fuel. th« viewpoint of energy saving and the point of increase the carbon <Soxide 
leveb in air pose a problem. 

[0010] Although there b abo a method of manu^cturing a tile and the construction aggregate by 
^intfing a Bquid crystal panel mixing with cby by specbl combinatiorv and catoinating at the 
temper a ture of ^>out 900 degrees C h the bw. a liquid crysUl panel Before grinding, exfoliste 
and the cok>r filter base sheet gbss and TFT base sheet gbss of a liquid crysUl pand are made 
to separate beforehand it is required to exf olbte the polarizing pbte on each base sheet gbss 
further, the specbl equipment for it is required, and a problem is as an approach of processing a 
liquid crysUl panel in brge quantities. Moreover, the point Uut procesnng of the exfoliativa 
pobrizing plate or liqiad crystd b not t^en into consideration b she a problem. 
[0011] 

[Problem(a) to be Solved by the bivention] While the sokition technical problem of thb hvention 
processes a Bquid crysUl pand where (fischarge of harmful matter is reduced and collecting the 
useful meUl in a Bquid crysUl panel, and gbss. it is in offering the recyde art and recyeb 
processing system of a Hqukl crystal panel whbh decompose into a harmtess low mdecubr 
weight compound and enabled it to coOeet Bquid crystal and resin. 
[0012] 

Drieans for Solving the Problem] According to tMs invention, the sohibiEty to a metal metalkvgy 
poup oxide is large, it b extremely rich in reactivity to the decomposition reaction of the or^nie 
substance, such as Bquid crysUl and resin, and the sohjbSty to the organic substance b also 
brge. and the approach and system which process a Bquid crystal pand using the property of 
the supercritical fkud which can change the reactivity and sohibifity promptly continuously are 
offered by chan^ng a pressure and temperature. That is. it seU to the supercritical reactor 
which can create a supercritieal contfition, and the useful meUl components in a liquid crystal 
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TFT base sheet gbss. and a color filter, and the dissobtion will separate a difficult component 
with a meul component and a resinous principle, and it will remain into supercriticd fluid as a 
soGd-state. Or the low-mdecubr organic compound meUBurgy group wihich dissolved in the 
supercritical fUd furthermore dssolved lowers temperature, it can be promptly dissociated or 
deposted from supercritical fhad by malting a pressure smaD. 
[0018] 

[EmboAnent of the Invention] Prewtng t is the expbnalory view showing one example of the 
recycle processing system of the liquid crysUl panel of this invention. Processed material Unk 
which conUins the liquid crysUl panel which should be processed in this drawing (1) Grnnder 
which grinds a iiqud crysUl panel (2) K is connected. This grinder (2) CaUlyst which is needed 
for the liquid crysUl panel, the supercritical solvent and processing wKch were ground. Slurry 
Urk for mixing drugs, such as an oxidizer, and conUtning as a skjrry (3) It is connected, in 
adffition. this grinder (2) ****** — a liquid crysUl panel is beforehand cooled and frozen in liquid 
nitrogen etc.. and the existing equipmenU. such as a coarse crusher equivalent to a fractm 
machine and a grinder wfiich is efficient and performs grinding, can be used. 
[0019] tho above-mentioned skjrry tank (3) ***♦ — supercritical solvent Unk (5) which conUins 
a supercritical solvent CaUlyst which is connected through a bulb (v6) and is needed for 
processing. Tanks (6). such as a catalyst drugs, ete. which conUin drugs, such as an oxidinng 
agent It b connected through the bulb (v7). moreover, thb skmry tank (3) **** — skary tank 
impeiler (4) for mixing driigs. such as a Squid crystal pand wfach should be processed • 
supercritical solvent and the caUlyst wMch b needed for processing, and an ondizer, 
<fistributing. and preparing to a skirry It is installed The a bove-m en tioned skirry tar* (3) 
Supercritical reactor which creates a supercritical eondWon and performs processing by 
si4iercritical fkad (8) High-pressure shary pump to connect (7) ft is connected 
[0020] the Above-mentioned supercritical reactor (8) **** " Urks (9X such as a soNent which 
conUins dnigs which are needed for a supereriticsl solvent or processing, sudi as a catalyst and 
an oxidizer, a catalyst and dmgs. High pressure pumping (10) to connect is eonneeted through 
the high-pressire bulb (vS). Moreover, this supercritical reactor (8) The soUd-sUte uptake tub 
(19) is connected with the delivery through the eondensator (18) for lowering the temperature of 
a product and supercritical fhiid, bi additioa thb supercritied resctor (B) h the inlet-port section 
and the ouUet section, it b thb supercritical reactor (8X The pressure gage (PI) for observini an 
inner pressure. (P2). and (P3) are installed 

[0021] the above' me nti on e d supereriticsl reactor (8) ****** — the postMript of everythint but 
the conftguration shown in drawin g 1 b carried out — as — drawin g 2 (a) (b) And drawing s R> 3 
(a) (b) (e) The tfiown configuration can be used supercritical reactor (8) shown in dwing 1 
**** — thb svpercritiod reactor (8) The heating heater (14) for heating inside more than criticd 
temperature b bistalled Moreover, this supercriticsi reactor (8) The supercritical reaction 
chamber which performs processing by supercritieal fkjkl inside (13). This supercritical reaction 
chamber (1 3) wid the above-mentioned high-pressure skirry pump (7) The skjrry preheater 
wfiich heate the durry wfuch eonnecU throu^ a Ngh-pressure bub (v4). and conUms a liquid 
crysul i»and more than critical temperature (II). Preheaters, such as a solvent which heaU 
drugs which connect this supercritical reaction chamber (13) and the above-me n tioned high 
pressure pumping (10). and are needed for processing of a solvent and a Bquid crysUl panel, 
such as a caUlyst and an oxidizer, mora than criticd temperature, a catalyst and ^gs (I2X The 
soBd-state uptake room (15) wfiich carries out uptake of the soBd-state c o mponent I in the 
product generated by processing is insUOed. 

[0022] The device which rakes out exactly producU. such as supercritical reaction chamber 
churning ****** (17) d^en through elevated-temperature htgh~pressxire churning shaft sealing 
(16). can also be installed in the above-mentiorwd supercritical reaction chamber (13). Moreover, 
the thermometer (Tl) which observes the temperature in this supercritical reaction chamber 
(13). and (T2) are instdled in the inlet-port section of thb supercritical reaction chamber (13). 
and the ouUet section, in addition, things of a non seal mdd. such as a thing using the alternating 
current external mapietic field besides mechanieal sad as the above-mentioned chianhg shaft 
seaKng for devaudnenwerature high pressures (16) or a thing which transmiu the diving force 
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of • motor to an impeDer with a permsnent macnet. may be used. 

[0023] Moreover, the above-mentioned soGd-state uptaVe room (IS) is the above-mentioned 
superenticsi reactor (6). It has connected with the above-mentioned condensator (tS) instaSed 
Outside, and the elevated-temperature hich-presswe bulb for soBd-state recovery (v2} is 
instaOed in the exhaust port of this sofid'ttate upt<t^e room (1 5). In the example shown in 
drawrin t 1 as this solid-state uptake room (15). aithoufh the particle settNnt tank format is used, 
a centoifusal fidd can be used, and the thing of the cyclone format which carries out uptake only 
of the solid-state to the pars basilaHs ossis occipitaEs of tho above-mentioned sefid-state 
uptake room (15) etc. can also be used 

[0024] Drawing 2 (a) Shown supercriticsl reactor (8) Supercritical reactor shown in drawing 1 (8) 
It constitutes n the gestalt of a kmcvnse tub type or a column type, and installation area is made 
cmaD. this st^iercritical reactor (6) **** — preheaters ( 1 2). such as a skviy preheater (t I), a 
solvent, a catalyst and dxifs. — supercritical reaction chamber (13). The heating heater (14X 
tfte ao6d-state uptake room (tS). etc possess, and the above-mentioned shxry is a supercritical 
criticaKty reactor (6). It is this supercritical reactor (8) from the upper part It enters, and it is 
constituted so that the Gquid may be sent by t)w soKd-state uptake room (15) connectAd to • 
condensator (16) from a lower part In addition, the above-mentioned supercritical reactor (S) It 
does net necessarily need to be constituted and installed perpendiGuiarly and you may install at 

(00251 Morecwar. {kwrnrftj? (b) Shown suiwreritieal reactor (8) A batch mesh (23) is prepared in 
the para basaaris oasis occipitalis of a supereritieai reaction chwnberdSX and inside, partition 
fDrmation of the soGd-slate upuke room (15) is carried out. and it eon«ders as the stracture of 
one apparatus. tKs supercritical reactor (8) **** — preheaters (12). such as a sh«ry prrtiester 
(1 1), a solvent a catalyst and drugs. — n«>ereritieal reaction chamber (13) And a heatini heater 
(14) eta possesses, and the above-mentiened skirry goes into this supercritical reaction 
dumber (13) from the upper part of the above-mentioned batch inesh (23) which divides a 
cupercritical reaction chamber (13) and a so6d-state uptake room (IS), and it is constituted so 
that the Eguid may be sent by the condensator (18) from the upper part of a supercritical 
reaction chamber (13). h addtien, the above-mentioned supercritical reactor (8) It does not 
necessarily need to be constituted and installed perpenificiriarly and you may instaO at an angle 
of atbitf ation. 

(0026] further — again — supercritical reactor (8) m i l * — dhraing 3 R> 3 (a) (b) (e) So that 
it may be shown Ikawing J and dmmg 2 (a) (b) The shown a fco v e-tnentioned supercritical 
reactor (8) h order to teach the crysUl panel wKch shoukf be processed directly to some 
heating heaters (14) and a part of supercritical reaction chancier (13) The thing in wWch the 
heating heater covering device (24) and supercritical reaction chamber covering device (25) 
wtwch can be opened and closed wiere fbnned can also be used, 

[0027] the above-mentioned solid-state uptake tub (19) connected with the above-mentioned 
condensator (18) — The thermometer for observing the temperature in this solid-state 
uptake tub (19) (T3). The teirperature control jacket (20) for carrying out temperatia-e control of 
the inside of this solid-state uptake tub (19) is installed. To an exhaust port with a condensator 
(18) and a temperature control jacket (20) temperaUre fell ~ the Wgh-pressure bulb for solid- 
state recovery for collecting the solid-state components 2 which deposited from the 
supercritical advent (v3) is installed. This solid-stato upUke tub (19) is connected with tho 
separation tub (21) for separating and collecting the products generated by processing through a 
high-pressure pressure regulating valve (vl). In addition, the thing and centrifugal field of a 
particle settiing tank format which were shown in *ewing 1 as the above-mentioned solid-state 
upUke tub (19) are used, and the thing of the thing of the cyclone format which carries out 
vptake only of the solid-sUte to the pars basiiaris ossis occipitalis of the above-mentioned 
solid-state uptake tub (19). or the format which installad the impeller in the cyclone format 
farther and the separability abKty of tho solid-state by the centrifugal force and a liquid raised 
etc. can be used. 

[0028] The thermometer (T four) which observes the temperature in this separation tub (21). and 
the temperature control jacket (22) which carries out temperature control of the Inside of this 
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and goes into a supercritical reaction chamber (13). Moreover, it is a supercritical reactor (8) by 
the high-presswe liquid pump (10). The sent fluid is heated to the predetermined temperature 
which forms a supercritical cortdition by preheaters (I2X such as a solvent a catalyst and dnjgs. 
artd goes into a s«a>ercritical reaction chamber (1 3X 

[0037] Processing by supercritical fluid is performed in a supercritical reaction chamber (13). 
That is. in the temperature in a supercriticat reaction chamber (13). and a flow and pressure 
requrvnent the matter which can dissolve dnsolves in supercritical fhad amortg tho metal 
compone n ts contained in TFT and the transparent electrode in a liquid crystal panel. Moreover, 
the km molecular weight compound whid« resinous principles, such as the liquid crystal and the 
polarizing pbte in a liquid crystal panel, seal resirv artd a spacer, happened, and the 
decomposition to a low molecular weight compound generated is dissolved in superenticsi fluid. 
Components, such as a glass meUlkvgy group w^wch the decomposition or the dissokition by 
supercritical fkjid do not take place, or cannot dissolve, maintain a solid condition. In addition, in 
decoRY>osition by above-mentioned supercritical fluid, and the dissolution, since processing is 
performed tn supercritical fluid, various kirtds of hamiful by-products containing Soxm are hardly 
generated. 

[0036] The product processed in the above-mentioned supercritical reaction chamber (1 3) is 
sertt to a so)k5-state iptake room (15). Supercritical reactor shown in drawing 1 (8) It uses, and 
when the device which rakes out products, such as supercritical reaction chamber churning 
****** (17), to a solid-state uptake room (15) side is Installed in this supercritical reaction 
chamber (13). a product can be raked out in the direction of an outlet of a supercritical reaction 
ehamt>er (13) by driving this supercritical reaction chamber churning (17). Moreover, 

supercritical reactor (8) It carries out and is diiwtng 2 (b). When what was shown is used, the 
component which only the above-mentioned solid-state sedimented in the solid-state uptake 
room (15), and dissolved in supercritical fluid and this supercritical fhjid is sent by the 
conderuator (18). 

[0039] At a solid-state uptake room (15). separation of the supercritical fkiid and the solid-state 
containing the component which cfissolves in a decomposition product and supercritical fluid is 
performed, the supercritical fluid containing the above-mentioned decomposition product and a 
(fissokition component is sent to a condensator (IB), uptake of the solid-state is carried out and 
they are conected as a solid-state comportent 1 through the elevated-temperature high- 
pressure bulb for sotid-stste recovery (v2). 

[0040] Supercritical reactor (8) It is cooled by the condensator (18) and the product which came 
out is sent to a solid-state uptake tub (19). Although a solid-state uptake tub temperature 
control jacket (20) atfiusts the inside of this solid-state uptake tiA (19) to predetermined 
temperature, it is made for the temperature of a product to become below the critical 
temperature of supercritical fluid in this case. In this solid-state uptake tub (1 9). when the 
temperature of supercritical fKitd falls. sokAtility becomes small, therefore uptake of the 
component which deposited as a solid-state is carried out as a solid-state component 2. and it 
is collected through the high-pressure bulb for solid-state recovery (v3). About the component 
which does not deposit within a solid-state uptake tub (19). it is conveyed from this solid-state 
uptake tub (19) with a supercritical solvent 

[0041] Alter the product «vhich came out of the above-mentioned solid-state uptake tub (19) is 
decompressed to atmospheric pressure by the high-i>ressure pressure regulating valve (vl). it is 
sent to a separation tub (21). The inside of this separation tub (21) is adjusted to predetermined 
temperatira by the temperature control jacket (22). A temperature ( by which temperature 
control was earned out into this separation tub (20 ]. solid-state component [ wMch deposited 
by becoming atmospheric pressure conations ) 3. solvent and solvant meltable Tiqwd 
component a solvent insokible liquid component and a gas component carry out phase 
separation, and are collected, respectively- 

[0042] In adtftion. it seta to this invention and is ttra supercritical reactor (8) by request It 
instaSa in two or more juxtaposition. Increase of deed throughput may be aimed at for processing 
to coin ci dence. Moreover, supercritical reactor (6) It installs in two or more serials. This ea<^ 
supercritical reactor (8) You may process gradually by setting temperature as different 



separation tub (21) are instsfled in the above-mentioned separation tub (2». Moreover. soGd- 
state component recovery Rhne for collecting respectively a soBd-state component [ which was 
separated when a presstre declined with a high-presswe pressure reguisting valve (vt) ] 3. 
aolvent end solvent meltable Kquid eemportertt a solvent insohjble Bquid component snd gas 
convonents (LIX Solvent and solvent meltable Bquid eomportent recovery Rhine (L2). solvent 
insoluble Gquid c ompone n t recovery Rhine (L3). and gas component racovery Rhine (L4) have 
corviected. 

[0029] bi order to ** and to process a Gqiad crystal panel using the ab o ve-me n tioned system It 
b a processed material tank (1) about the liquid crystal panel vMeh should bo procossad. It 
teachos and is a pwtder (2). tt pinda and is a sbriy tark (3). After sotting and adjusting to a 
slwry Supercritical reactor (8) The 1st approach of supplying. Ik is a direct and supercritical 
reactor (8) about the Gquid crystal panel which should be processed. The 2nd approach of 
teachir« an imer supercritical reaction chamber (13) can be taken. 

[0030] Sepvation from the Equid crysUl panel (35) indcated to be the Equid crystal panel which 
should be ivocessed here to Rawin g 4 . or this liquid crystal panel may be a thaig 'nekMSng a 
liflictA ctrcut base (42); or the fiquid crystal (46) separately separated from the li«iid crystal 
panel (35) by tochrMiue. 

[0031] Tho tat approach is shown below, tho liquid crystal panel which shouM be processed — 
ivocested material tank (1) from — pindv (2) It is sent This grinder (2) It b pound to the 
partido size of extant decomposed and dissolved easHy. predetermined mapiitude. i.e, 
supercritical fknd which carries out a postscript 

[00323 The pound Equid crystal panel is a slurry tank (3). U is sent Uiis skary tar* (3) — tias 
shvry twdt (3) hstaOed shvry tank impeller (4) Supercritical solvent tank (5) from — Uw 
tivercritieal solvent and Equid crystal panel which are stjppEed are mixed, and it (fistrfcutes, and 
is prepared by the skary. In this ease. caUlyst which is needed for processing when wished 
espedaDy. They are tanks (6). such as a catalyst and drugs, about dmgs. such as an oxkiizer. 
RaOy tank (3) Ik may supply and a slurry may be prepared. Moreover, when processing the Bquid 
crystal itself separated from the liquid crystal partel. it is the direct and above-merrtiofwl shjrry 
tar* (3) about Bquid crystal. It teaches, and it mixes to a supercritical solvertt and it is 
distributed. 

[0033] tn adffition. as a supercritical solvent used by thb invention, it is desirable that critical 
temperature uses ordmary temperature, i.e.. the solvent which exists about more than 25- 
degreeC vt6 exists with a Equid in or<firwry temperature and the corKlitions of atmospheric 
pressure. H b specificaDy cheap and there is also no toxicity, and although especially the water 
with wWch a hydroly»s reaction advarwes extremely at high speed is desirable, in addtion 
although solvents, such as ester, such as ketones, such as aromatic compounds, such as 
alcohob, such as a methanol and ethartol. benzene, and tokiene, and an acetone, arKi ethyl 
acetate, are mentioned, it b not limited to this. Moreover, two or more supercritical solvents may 
be mixed ar>d used. 

[0034] The ebove-mentioned skmy. High-pressure slunry pump (7) It b pressurized to the 
pressure which forms a supercritical condition, and is a supercritical reactor (8). The Rquid is 
sent When required, they are tanks (9), such as a solvent a catalyst and drugs, to Bquid sen<fing 
and coincidence of the above-mentioned skirry. An inner fluid b pressurized with a high- 
pressure Bquid pump (10) to the pressure which forms a supercritical condition, and it is a 
supercritical reactor (8). The Kquid may tw sent 

[0035] The above-mentioned supercritical reactor (8) It is made to be held to the temperature 
from which the inside of a supercritical reaction chancer (13) will be in a supercritical condition 
at a heating heater (14) by inside at heating and the pressure which temperature control is 
carried out and will be in a supercritical condition with a high-pressure pressure regubting valve 
(vl). In addition, the output of a heating heater (14) is a supercritical reactor (8) by 
decomposition reaction heat oxidation heat of reaction, etc. It b adjusted according to an avier 
temperature rise or the situation of a temperature fall. 

[0038] Kgh-pressure skary pump (7) Supercritical reactor (8) The sent skvry b heated to the 
predetermined temperature which forms a supercritical condition by the shjnry preheater (11). 
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temperature. 

[0043] The above-mentioned supercritical reactor for acquiring for an example the case where 
the liqiad cryatd pvwl {round below is processed using water as a supercritical solvent for 
various kinds of target recovery objects (6) The temperature and tiie flow end pressure 
requirement which can be set are exptained. Rrst the meUl components in a B^jid crystal panel 
are coOeeted by high yidd, for example, and the conditions for the processing decomposed into 
the very low-mo l ecular compound which can discard liquid crystal and a resinous princida eadly 
are shown. In thb case, supercritical reactor (8) Condtions are set as the condition of 
temper ata ye 773K and pressure 3SMPa extent which are an elevated temperature snd hi^ 
pressure conditions enough from the conditions, for example, critical temperature, that 
temperature end a pressure ere comparatively high, and the critical pressure. Within a 
supercriticd reactor (8). most metal components, such as metab. such as an irK&jm contained in 
a tr a n sp a r ent electrode or TFT. and an oxide of those, are dissolved in supercritical fkjid. 
Moreover, assocbtion of -COO- which connects the beruerte ring of intrsmolecubr and a 
cydohexane ring. -CH=CH-. and -CH2CH2- cleaves, and the decomposition reaction of the 
benzene ring and the cydohexano ring itsdf occurs further, it is decomposed into very low- 
molecuiar compounds, such as a cart>on dioxide, methane, ethane, ethylene, a methartol, etliand, 
and ethyler>e gtycd. artd lk]U)d crystd dissdves into supercritical fhiid. Moreover, it is 
deconposed into a very low-molecular compound like the case of the above-mentioned liquid 
crystal, and resinous principles, such as resin in the polarizing pbte in a Bquid crystal panel, seal 
resin, a spacer, and a transparent electrode, are dso dissolved into supercritied fluid. Some 
metal components which were not able to dbsdve more completely tiwn gbss or supereritieai 
fluid maintain 8 soUd condition. 

[0044] In the above-mentioned conditions, some metal components wMch were not able to 
(fissolvo in glass or supercritical fluid in a Bquid crystal t«anel completely are collected from a 
soRd-state uptake room (15) as a sdid-state component 1. This sdid-state component 1 b 
processed according to the existirtg predetermined processes, such as a separation process of 
the gbss by pieklirig. and a meUl component and a refinement process of a metal component 
and reuse, i.e.. material recyde, is presented with K as a gbss caret end each metd. In this case, 
all the metab considered that chromium, an arsenic, lead. etc. are harmful are also collected, and 
it processes according to the existing predetermined process. Moreover, the metd component 
separated from gbss by the collected above-mentioned soBd-state component 1 or the above- 
mentioned pickling can be supdied to the skjrry tank (3) of tiiis inventioa and processing by 
supercritical fluid can also be further performed again on an devaled temperature and Ngh- 
pressure conditions. The terrperature of this sdid-state iptake tiA (19) and the soBd-states of 
a metd component it became impossible to dssdve in a supercritical solvent by the flow and 
pressure requirement are cdlected by the sdid-state uptake tub (19) as a sofid-stata 
component 2. all are processed according to the ousting predotendned processes, such as a 
refinement process, abo inckiding tiio metal considered to be harmful, and matarid recycle is 
presented aa each metd. Moreover, as for a low mdeeubr weight compound respectively 
meltable to the solvant as the soEd-state component 3. a advent atsduble Equid compone n t 
and a gas eonponent the adid-state of a low mdeeubr wdght compound it became impossible 
to dissolve in a supercritical advent in the temperature of Utis separation tub (21) and the 
conditions of atmospheric pressure from a aeparation tub (21). a Kqdd. and gases are coBeeted 
as a sokrent and sdvertt meltable Uqiid component These oompowtda are very low-mdecubr 
compounds, and are proceaaed according ko the exbting prodekerminad proceases. such as 
waske gas down skream processing and waste fluid down stream processing. Moreover, it 
dbsodates vriUt a sdvent meltabb Bqdd component and a supercritied solvent b processed by 
waste fluid down stream processing, or b rocycbd as a supercritied sdvent of a system. 
[0045) when it processes on the above-mentioned conditions, it separates into what a metal 
component dbsdves in supercritical fluid, and the thing which b not dbsoh«ed — having — each 
d above-mentioned conditions, snee it b obtained by the sofid-state component 1 and the 
aofid-sute component 2 In order to decom p ose into the very low-mdeeular compwnd «*wch 
does not conuin hannfd matter, such as dioxin. for that a separation process is unnecessary. 
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Equtd crycUL «id a resinous principle with ilass eipeeii^ 

MGd-state component 2. The point which does not need special waste |ss down stream 
(recessing for processini harmful matter and a waste-watei^irestnicnt process becomes 
effective. 

(0046] Nert, the conditions of the processini for conectinc to hich yield wHh a Kestatt recyclable 
L for example ] as a fiwi by making resinous pHncipies. such as resin in the Equid crystal and the 
polarizinf plate in a iquid crysUl panel, led restn a spacer, end a transparent electrode, into a 
coal tftemical product raw material or are shown. In this ease, supercritical reactor (6) 
Comfitions are set as the subcritical state of the corxiitions. temperature S93K [ for example. ]. 
that temperature and a pressure are comparatively low. and pressure 20MPa extent 
Supercriticat reactor (8) The weak eoupfinj of intramolecular, for example, association of -COO-. 
cleaves inside, and iiouid crystal serves as a decompo«tion product of the compaiison- 
maeromolecule which makes the t>enzene ring and a cyclohexane rini a frame, and (fissotves in 
supercritical fkiid. Moreover, the dewampositjon reaction of the resnous principle in a liquid 
crystal panel also occurs, and rt is comparatively decomposed into the compoufid of a 
macromolecule Ihe the case of the above-mentioned iquid crystal. Moreover, about the metal 
component or fbss in a liquid crystd panel it does not dissolve in supercritieal fUdl b(A a soBd 
condition is maintained. 

[0047] }n the above-mentioned contftions. the class metaUurgy grotp components in a Kc^ 
crystal panel are coRected from a solid-state uptake rtmm (IS) as a soSd-state component 1. 
This solid-state component 1 is processed acconfing to the existin* prcdeterrrened processes, 
such as a separation process of the glass by picktinf , and a metal component and a reHnement 
^ocess of a metal component and material recycle is presented with it as a glass caret and 
each metal In this case, all the metals considered to be harmful are also coflected and it 
processes accorcfing to the existing predetermined process. Moreover, the metal component 
separated fi'om glass by the collected above-mentioned solid-state component 1 or the above- 
mentioned pidding can be supplied to the slurry tank (3) of this invention, and processing by 
supercritical fluid can also be further performed again on an elevated temperature and high- 
pressure conditions. In the temperature of this solid-state uptake tub (19), and a pressure, the 
solid-states of the liquid crystal K became impossMe to dissolve in a svpercritica! solvent or 
the decomposition product of a resir>ous principle are collected by the solid-state uptake tub 
(19) as a solid-stato component Z. Moreover, as for a decomposjtion product respectively 
meltable to the solvent as the solid-state compor>ent 3. a solvent insoluble Bquid component 
and a very little gas comporwnt a solid-state, a liquid, and gases are coUected for the 
decomposition product it became impossible to dissolve in a supercritical solvent in the 
temperature of this separation tub (21), and the conditions of atmospheric pressure fi'om a 
separation tub (21) as a soh^ent and solvent meltable liquid component the above-mentioned 
solid-state component 2, the solid-state component 3, a solvertt insobble liquid component and 
a solvent meltable liquid componertt — *♦*♦ — being certain — it is and originates in resin — 
comparstively — the compound of the amount of macromolecules — it is — each — or the 
existing predetermined process dbsociates and refines collectively, and material recycle is 
carried out as a raw material of a coal chemical product it reuses as a fuel, namely, thermal 
recycling is presented. Moreover a gas component is processed in the existing waste gas down 
stream processing, it dissociates with a solvent meltable liquid component and » supercritieal 
solvent is processed by waste fluid down stream processing, or b recycled as a supercritjcal 
solvent of a system. 

C0048] When it processes on the above-mentione d oemStions . in order to process on that all 
the components of a liquid crystal panel are recoverable as a matter of fact wwe generating of 
a gas component is smaU . the point that the de c omposition product of liquid crystal or resn is 
recoverable with high yidd wth material recycle or tfie gestalt which can carry out thermal 
recycling , and the condKions that temperature and a pressure are comparatively small . the 
operation cost of a system becomes effective ( • small point ] . 

[0049] In addftion, it seU to this invention and is • supercritical reactor (8). The setups of 
temperature and a pressure are not restricted to the above-mentioned conditions, and in order 
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liquid crysUl panel on coincidence, and the cfissohitton take place, base sheet glass exfoliates, 
the liquid crystal er>c!osed inside and the transparent electrode which exists in the medial 
surface, TFT, a color filter, etc. will be exposed to supercritical fluid, and dissokJtion processing 
tmll be disassembled and carried out Moreover, glass is a supercritical reactor (8) as sheet glass 
in this case. It will remain inside and wiO be collected. 

[0056] The fluid processed in the above-mentioned supercritwal reaction chamber (13) is sent to 
a solid-state uptake room ( 1 5). and receives the same processing as the case of the approach 
mentioned above below to teach the 1st and ♦***. Namely, as shown in <fc-awinit 1 R> t, iwhen 
supercritical reaction chamber churning ****** (17) etc. rakes out to a supercritical reaction 
chamber (13) and a device is installed in it a product can also be raked out in the direction of an 
outlet of a supercritical reaction chamber (13) by driving this supercritical reaction chamber 
churning ****** (17). Moreover, supercritical reactor (8) It cames out and is Aawwif .2 (b). When 
what was shown is used, the compor>cnt which o»»ly the above-mentioned soGd-stata 
5B(fimented in the solid-state uptake room (IS), and dissolved in supercritical fhjid and this 
supercritical fluid is sent by the condensator (18). 

[0057] At a solid-state uptake room (IS), separation of the supercritical fluid and the aofid-state 
containing the component wHch dissolves in a decomposition product and staMrcritical fluid is 
performed, the supercritical fluid eontoinng the above-mentioned decomposition pnxhiet and a 
dissokJtion component is sent to a condensator (IS), uptake of the soGd-state is carried out and 
they are collected as a solid-state component I through the elevate<f-tempera»ure high- 
pressure bulb for solid-state recovery (v2). 

[0058] Supercritical reactor (8) It is cooled by the condensator (18) and the product which came 
out is sent to a soKd-state uptake tub (19). Afthough a soSd-state uptake tub temperature 
control jacket (20) a<6usts the inside of this soGd-stata uptdie tidb (19) to predetermined 
temperature, it is made for the temperature of a product to become below the critical 
temperatire of supercritical fluid in tNs case. When the temperature of supercritical fUd faDs in 
this aolid-state tptake tub (19). sohiUlity becomea small, therefore uptake of the component 
which deposited as a solid-state is carried out as a soSd-state component 2, and it is collected 
through the high-preasure bulb for aoGd-state recovery (v3X About the component which does 
not deposH within a solitf-stato uptake tub (19). it is conveyed firom this solid-sUte upuke tii> 
(19) with a supercritical solvant 

[0059] After the product wMch came out of the above-mentioned soKd-atate uptake tub (19) is 
decompressed to abnospherie pressure by the high-presttre pressure regulating valve (vl). it is 
sent to a separation tub (21). The inside of tKs separation tub (21) is adjusted to predetermined 
temperature by the ten^ature control jacket (229. A temperatire [ by which temperature 
control was carried out into this separation tub (21) ], solid-state component [ which deposited 
by becoming atmospheric pressure conditions ] 3. solvent and solvent meltable liquid 
cen»onent a solvent insokible liquid component stmI a gas component carry out phase 
separation, and are coDected. respectively- 

[0060] After performing processing by predetermined time amount svpercritical fKn'd. liquid 
sendmg of a solvent with a high-pressure liquid pump (10) etc. is stopped, and a pressure 
revdating valve (vl) is released, and it is a supercritieal reactor (6). After reUming inside to 
atmestrfwie pressure con<fitions, a heating heater covering device (24) and a supercritical 
reactor covertng device (25) ere opened. The soKd-state components in a reactor are coPected. 
Under the present circumstances, the above-mentioned liquid crystal panel is a direct 
supercritical reactor (8). Since it is taught inside, sheet glass is recoverable as it is. Moreover, 
wuhen the liquid crystal panel of two or more sheeta is prepared using an elecUode holder (2fi). 
this electrode hoMor (26) and liquid crystal panels (27) can be oolleeted ceOectively. By the 
existing predetermned approach it disseciatea. respectively and material recycle ia presented 
with the obtained sheet glass. 

(0O61] h addtion, it sets to this invention and is a supercritical reactor (8). It installs in two or 
more juxtaposition, Increase of deed throughput may be aimed at for processing to coincidence, 
moreover Supercritical reactor (8) More than one are prepared and processing by supercritieal 
fkiid ia pwformed in a predeterrmned number of reactora. With the remaining reactors. 



to obtain the recovery object made into the purpose, they may set <jp and operate a proper 
temperatia-e flow and pressure requb-emerrt Moreover, supercritical reactor (8) Temper a t u re and 
a pressuv may be changed gradually or continuously and may be operated. 
[0050] it is a <firect supercritical reactor (6) about a liquid crystal panel below. The 2nd approach 
of teaching an inner supercritical reaction chamber (13) b showrv h thb case, processed 
material tmk shown m Rawin g 1 (1) Grinder (2) A skvry tank (3) and skrry tank enpeOer (4) 
Supercritical solvent tark (5) TwAs. such as a catalyst af>d drugs (6) And lugh-pressure durry 
pump (7) It is not used but a hi g h-pressure bulb (v4) b operated in the corMfition of having 
cbsed. Moreover, it is a supereriticBl reactor (8) in this case. If it carries out it b drawing 3 (a), 
(b) (c) It b a supercritical reactor (8) so that it may be shown. What prepared the heating heater 
covervig device (24) arid supercritical reaction chamber covering device (25) which can be 
opened ar»d ck>sed to some heating heaters (14) arwl a part of supercritical reaction chamber 
(13) bused 

[0051] The Bquid crystal panel which should be processed opens the above-mentioned heating 
heater covering device (24) and a supercritical reaction chamber covering device (25), It is thb 
supercritical reactor (8) directly. It is a supercritical reactor (8) by it being taught to en inner 
supercritical reaction chanrfjer (13), and shutting this heating heater covering device (24) and a 
supercritical reaction chamber covering device (25X And a supercritical reaction chamber (13) b 
sealed, respectively, h edition, it is drawing 3 (a) in thb case, (b) (e) An electrode holder (26) is 
kMded with the fe»jid crystal panel (27) of two or more sheeta, it b held, and you may make it 
teach a supercritical reaction chamber so that it may be shown. Moreover, a Gquid crystal panel 
(27) b good to arrange akng the flow <firection of a fluid, and you may make it teach it to a 
multilayer, as shown in drawing 3 . 

[OOSa a supercritical solvent — tar*s (9). such as a solvent a catalyst and drugs, from — it 
pressurizes to the pressw^e which forms a supercritical condition with a Mgh-preasure Gqwd 
pump (1 0} — having — supercritical reactor (8) It b suppEed. in this case, catalyst which is 
needed for processing with a request doigs. such as an oxidizer. — a supercritical aolvent — 
tanks (9), such as a solvent a catalyst and dugs, firom — supercritical reactor (8) You may 

[0053] Supercritical reactor (8) It b made to be heM to the temperature from whiiA the inside of 
a si4>ercritical reaction chamber (13) wiB be in a supercritical condition at a heating heater (14) 
by inside at heating and the pressure which temperature control is carried out and wfll be in a 
supercritical condition with a high-presstre pressure regidating valve (viX In adftion, the wtput 
of a heating heater is a supvcritical reactor (8) by decomposition reaction heat ondstion heat 
of reaction, ete. It is atfiustsd aeeordaig to an vwier temperatire rise or the aJtuationoT a 
temperaUre Ml. 

[0054] A supercritical solvent b hasted to the predetermined temperature which forms a 
supercritical condition by preheaters (12X such as a solvant a catalyst, and drugs, and it 
becomes supercritical fluidl and goes into a supercritical reaction chamber 03X and processing 
b performed That b, in the temperstiro in a aupereritical reaction chamber (13). and a flow and 
pressire reqiarement the matter which can dwaolva dbsolves in aupereritical fkad among the 
metal compenenU contained in TFT and the transparent eloctrodo in a KqM crystal panel. 
Moreover, the low moleoiiar wwght compound wMch reainous principles, such as the liquid 
crystal and the polarizing plate in a Bquid crysUl panel, seal ream, and a spacer, happened, and 
the decomposition to a bw molecular wdght compound generated b dissolved in supercritical 
fluid (kimpenents. such as a glass metoOurgy group wNch tiie decomposition or the rfssokrtion 
by supercritical fkiid do not tdw place, or cannot dissolve, maintain a solid conditioa b addition, 
in decompositian by tin ab o ve-mentioned supercritical fluid ar>d the dbs^icn. in order to 
process in supercritical fluid various kinds of harmful by-products containing doxin are hardly 

[0055] if the processing phase of a liquid crystal panel b expbined in fuW detail, in a supercritical 
reaction chamber (13X dbsolution processing of the pobrizing plate on the front face of a liquid 
crystel panel win be first dbasaembled and carried out by supercritical fhiid. Dbasaembly of the 
seal resin which has pasted up the color fStar base sheet glass and TFT baae sheet glass of a 
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preparation b performed to the meantime. When tite processing in the former reactor b 
completed, processing with the reactor which performed preparation is started about the 
reactor which processing completed, actuation of perfbnning qjection recovery of sheet glass 
end preparation may be repeated, and continuous processing may be performed 
[0062] The case where used water bdow and a Gquid crystal panel b processed as a drect 
preparation and supercritical aolvent bdow in a supercritical reaction chamber (13) b esplamed 
about Um temperatire in the abov e mentioned supercritical reactor (8) for obteining various 
kinds of tergat recovery obiecte for an example, and a flow and pressure requirament Fa«. 
supercritical reactor (8) The case where cond i tiena are enough aet as an elevated temperature 
and hi^i-praaswe conditions from the conditions, for example, critical temperatire, that 
tanverature and a pressure are comparatively MgK and the eriUoal pressure b shown, bi this 
case, most metal components, such as meUb, such as an indkm contained bi a tranaparent 
electrode or TFT. and an oxide of those, are dbsolved in supercritical fluid Moreover, resinous 
prmcples. such aa resin in the pobrizing plate in liquid crystal or a i«jid crystal panel, seal rosin, 
a spseer. and a timaparent eleetrode, are abo decomposed into very k>w-molecular compounds, 
such as a carbon doxide. methane, ethane, ethylene, a methanol, ethanol, and ethylene glyeol. 
and for a i w a x reaaoiv color filter base sheet glass and TFT base sheet gbss turn into 
transparent sheet gfass 'site supereriticai fluid Some metal componertts vwhich were not able to 
SsMBhm more eompletety than supercritieal fUd maintain a solid condition. 
[0083] h the above-mentioned condftions. from a supercritical reaction chamber (13). 
tFwisparent sheet tfasa b coOectsd and material recycle is presented From a soiid-sUte uptake 
room (15X aoma metal componenU which were not able to dissolve in supercritical IKiid 
completely are collected as a solid-state component 1. and are processed accenting to the 
refinement process of the exbting metal component and material recycle is presented with them 
as each metal. In this case, aO the metals considered that chromiixn, an arsenic, lead etc. are 
harmful are also collected and it processes according to the exbting predotennined process. 
Moreover, the metal componerrt separated from glass by the collected above-mentioned solid- 
state component 1 or the above-mentioned pickling can be supplied to the sHrry tank (3) of this 
invention. ar>d processing by supercritical fkiid can also be further performed again on an 
elevated temperature and hi^t-pressure conditions. The temperatire of thb solid-state uptake 
tub (19) md the sottd'-states of a metal component it became impossible to <fissolve in a 
supercritical solvent by the flow and pressure requirement are coOected by the solid-state 
uptake tub (19) as a solid-state component 2. all are processed according to the exbtvig 
predetermined processes, such as a refinement process, abo inckiding the metal considered to 
be harmful, and material recycle b presented aa each metal. Moreover, as for a low molectiar 
weight compound respectively meltable to the solvent as the solid-state comporwnt 3. a solvent 
insoluble liquid component and a gas component the solid-state of a tow molecular weight 
compmnd it became enpossMe to dissoh/e in a supercritical solvent in the temperature of thb 
separation tub (21) arwl the cor^itions of atmospheric pressure from a separation tii> (21), a 
liquid and gases are collected as a solvent and solvent meltable liquid component These 
compouids are very low-mdecubr compourtds. and are processed accortfing to the existing 
(redetermined processes, such aa waste gas dovm stream processing and waste fbid down 
stream processir^g. Moreover, it dbsocbtes with a solvent mdtable liquid component and a 
supercritical solvent b processed by waste fluid down stream processir>g. Moreover, the above- 
mentioned supercritical solvent may be recycled as a supercritical solvent of a system. 
[0084] When it processes on the above-mentioned con<Stions, tn order to decompose that glass, 
the metal component which ftoes not dissolve in supercritical fluid, the metd component which 
dissolves in supercritical (had, a km molecular weight compound, etc. are separated and it can 
collect liquid crystal, and a resinous principle into the very tow-mdecdar compound <Nt«ch does 
not contain harmfd maUer, such as dioxin. the point whk:h does rwt need speebl waste gas 
down stream processing for processing harmful matter and a waste-water-t/eatment process 
twcomes effective. 

[0065] Next supercritical reactor (8) The case where conditions are set to the conditions, for 
example, a subcriticd state, that temperature and a pressure are comparatively tew b shown. In 
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this cas«..th« resineia principio in liopid eryitd or a li^ad crystal panel serves as a 
deeeinpesition predbct of a macnimoleaie comparatively, and is cSssdved m aupercriticsl fUd 
Moreevw. since the resnous princqiie « a transparent electrode decomposed and dSsaelved. the 
metd componc rt in a liquid crystal pand naintwns a aeSd concftion in the conditipn rf 
exfoBsted from TFT base sheet ilacs. Moreower, as sheet itisa with transparent TFT base sheet 
flass. color Rter base sheet (lass tuns into sheet glass with wMch the color fBter was saved on 
the front face. 

[0060] In the above-mentioned eondtiofw. from a SMperc ri t ica l reaction chamber (13). the 
transparent sheet ilsss in a liquid crysUl pand and sheet ilass with a color niter are conected, 
and material recycle is presented, respectively. From a solid-state upt^e room ( I S). only metal 
coRVonenU era eoOacted as a seGd-stata component t. and are processed aceordini to the 
existing predetermined processes, such as a refvMment process of a metal componont end 
material recycle is presented with them, h this case. nO the metals considered to be harmful are 
also coUected and it processes accorcfing to the existing predetemruned process. Moreover, the 
metal component separated from gta'ss by the coOected above-mentioned soBd-state component 
t or the above-mentioned ptckitng can be supplied to the slurry tank (3) of this invention, and 
processing by supercritical Ruid can also be further perfrjrmed again on an devated temperatxre 
and high-pressure conditions. In the temperature of this soBd-state upUke tub (19). and a 
pressura. the solid-states of the decomposition product it became impossMe to (fissolve in a 
supercritical solvent are collected by the solid-state uptake tub (19) as a solid-state component 
2. Moreover, as for a decomposition product respectively meltable to the solvent as the solid- 
state component 3, a solvent insoluble Bquid component, and a very little gas component a 
solid-state, a liquid, and gases are collected for the decomposition product it became impossA>le 
to (SssoK/e in a supercritical solvent in the temperatiav of this separation tub (21). and the 
cor>ditions of atmospheric pressure from a separation tub (21) as a solvent and soKent meluble 
liquid component the abovo-mentiorwd solid-state comporwnt 2. the solid-state comporwit 3. a 
solvent ins(Aible liquid component and a solvent meltable liquid component — — being 
certain — it is and originates in resin — comparatively — the compound of the amount of 
macromolecules — it is — each — or the existing predetermined process dissociates and 
refines collectively, »nd material recycle is carried out as a raw material of a coal chemical 
product or thennal recycling is presented as a fuel. Moreover a gas component is processed in 
the existing waste gas down stream processing, it dissociates with a solvent meltable liqisd 
compor»cnt and a supercritical solvent is processed by waste fWd down stream processing. 
Moreover, the above-mentioned supercritical sohmit is recycled as a supercritical solvent of a 
system. 

[0087] When K processes on the above-mentior»ed con<fitJons . in order to process on that all 
the components of a liquid crystal panel are recoverable as a matter of fact since generating of 
a gas component is small . the point that the decomposition product of liquid crystal or resin is 
recoverable with high yield with material recycle or tf>e gestalt which can carry out thennal 
recycling . and the conditions that temperature and a pressure are comparatively small . the 
operation cost of a system becomes effective { a small poim } . 

[0066] In addition, it sets to this irrvention and is a supercritical reactor (8). The setups of 
temperatiro and a pressure are not restricted to the above-merrtionod con<£tions. and in order 
to obtain the recovery object made into the purpose, they may set up and operate a proper 
temperature flow arKl pressure requirement Moreover, supercritical reactor (8) Temperature and 
a pressure may be changed gradually or continuously and may be operated. 
(0069) 

[Example] The liquid crystal panel was processed by the 2nd approach mentioned above, ie., the 
approach of teaching a liquid cr/stal panel to a direct supercritical reactor, using the 
supercritical reactor of drawing 3 (a) as an examt^e of this invention. In the ebove-mofrtionBd 
processing, using water as supercritical fluid. *ugs. such as a catalyst and an oxtiSzer. were not 
added but processed by temperature 593K b a supercritical reactor, pressure ZSMPs and 
temperatire 693K, and pressure 35MPa. In ad<Stion. the TFT electrochromatic display panel for 
notebook computers was used for the liquid crystal panel to process. 



[0070] h the processing perfrvmed by temperatiJro 593K and pressure 25M Pa, sheet glass more 
transparent than after processing ar>d the inside of a supercritical reaction chamber and the 
sheet glass with which tiw color later remwned were coflected. respectively. Liquid crystal, the 
polarizav plate, the resn seeL the transparent electrode, etc. were not observed at aO by the 
collected sheet class front face. AD over the sofid-stste uptake room, metal componenta which 
exfefiated or dissolved from the Bqwd crystal panel, such as an inc&an and titanium oxide, were 
observed, and. as for smafl quantity, the crystal of aromatic compounds, such as a biphenyl and 
methylphenyl benzerte. was convaratively observed by the solid-state ivtake tub. Moreover, 
when the fluid in a separation tub was analyzed, fiquid crystal and resin, such as a methanol. 
ethanoL benzyl afcohol, an anisole. and a cyoWwxanol. decomposed, the organic compound 
considered to have generated was observed and it was checked that it can process good. In 
ad<Stion. in this case, although there was very little generating of a gas component Uttie 
observation of e carbon dioxide and the methane was cerried out 

[0071] In the processing pcrftjrmed by temperature 693K and pressire 35MPa. two transparent 
sheet ctoss was collected after processing end from the inside of a supercritical reaction 
chamber. Liquid crystal the polarizing piste, the resin sesL the color filter, the transparent 
electrode, ete. were not observed at ad by the collected sheet glass front face. Littie 
observation of the titanium oxide was carried out at the soBd-state uptake room, and metal 
componenU. such as an incfium which (fissolved from TFT etc, were observed from the soBd- 
state uptake tub. Moreover, when the fluid in a separation tub was analyzed, the organic 
compotm) of the super-low molecule considered that liquid crystal and resin decomposed and 
generated wood ether, a methanol. ethanoL ethylene glyeeL an eeetaUdiyde. etc was observed, 
and it was checked that it can process good, fci this case. B caiben dioxide, methane, ethane, 
hydrogen, etc. were obtairwd as a gas component 
[0072] 

[Effect of the Invention] It is constitiAed as mentioned above, and a Gc^nd crystal pand can be 
aet in a supercritical reactor, it can decompose and diss(^e by supercritical fhiid end tNs 
invention can coOect the products comtrfetely. and can collect them as the metal component 
with which recycle can be presented, gbss. a solvent meltable Gquid component e advent 
irxsoluble liquid component end a gas component As compared with the case where the 
conventional art is used, this invention can perform efficient recyde processing, supercritical 
fluid is used for it and since it decon^oses and (Sssolves and processes a li«jid crystal pand. it 
can collect useful components by high yield extremely, vid can coOect espodsUy indiums. 
Moreover, in order to decompose n supereriticd fluid and to reduce generating of harnAjl matter 
Do not need the specid process for processing deleterious matertal. and processinf b faced. 
Since neither the process of exfoliatang a polarizing plate from eolor filter base sheet glass and 
TFT base sheet ilass of a liquid crystd pandl nor the process of exfoliating cdor fHter base 
sheet glass and TFT base sheet glsss in two sheets is needed, processing can be easy and it 
can carry out economically. 

CTrandstion donej 
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• NOTICES * 



v4. vS Hichr-pressure bulb 
v6, v7 Bulb 

LI Sofid-stato co mponent recovery Rhine 

L2 Solvent and solvent meftabh Bqiod component recovery Rhine 
U Solvent hsokble Gquid component recovery RMne 
L4 Gas component recovery RMne 

23 Batch Mesh 

24 Heatim Heater Cmertiv Device 

25 Supercriticd Reaction Chaiinber Covering Dewce 

26 Panel Electroda Holder 

27 LioiBd Crystal Panel 
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[Brief Description of the Drawings] 
[Drawing 1] The exptsnatory view si 

inventiorv 



showing one example of the recycle processaig system of this 
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[Drawing 2] The explanatory view 



showing other one example of the configsration of this 



invention. 



[Drawin g 3] The explanatory view showing other one example of the configuration of this 

invention. 

[Drawing 4) The explanatory view of the structure of a Nguid crystal display. 

[DrawinK 5] The explanatory view of the structure of a liquid crystal panel 

[Dfwing 6] The explanatory view in the supercritical concfition of expbining the supercntical 

fhiid used by thb invention. 

[ Drawing 7] The explanatory view of the <fielectric constant of the supercritJcal ftiid of water. 
[Oraymng 8] The explanatory view of the ionic product of the sivercritical fluid of water. 
[Description of Notations] 

1 Processed Material Tanlt 

2 Grinder 

3 Shiny TanK 

4 Slurry Tank ImpePer 

5 Supercritical Solvent Tank 

6 Tanks. Such as Catalyst and Drugs 

7 High-Presswe Skwry Pump 

8 Supercritical Reactor 

9 Tanks. Such as Solvent Catalyst, and Dnigs 

10 High-Pressure Uqutd Pump 

1 1 ShflTV Preheater 

1 2 Prehesters. Such as Solvent Catalyst and Drugs 

13 Supercritical Reaetien Chamber 

1 4 Heating Heater 

15 SoHd-sUte Uptake Room 

16 Churrang Shaft SeaEng for Elevated-Ten^Mrature High Pressure! 

1 7 Supercritical Reaction Chan4>er Churning ****** 

18 CoTKlensator 

19 Solid-state Uptake Tub 

20 Temperature Control Jacket 

21 Separation Tub 

22 Temperaturo Control Jacket 
PI. P2. P3 Pressure gage 

T1. T2. T3. T four Thermometer 

v1 High-pressure pressure regubting valve 

v2 The elevated- tem perature high-pressure bub for solid-state recovery 
v3 The highrpreasure bulb for solid-staite recovery 
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